Objectives-To describe the relation with age of risk of reported injury after a fall among women at work in two countries, the United Kingdom and Sweden, with particular emphasis on fractures, and to interpret these data. Methods-Rates of accidents compiled under the national reporting regulations of each country during a two year period were described by age, sex, cause (fall on the level, fall from a height, other), and occurrence of fracture, with emphasis on the relative risk (RR) (Occup Environ Med 1997;54:785-792) 
Since 1990 in the United Kingdom, falls on the level have accounted for one third of major injuries and about 20% of lesser injuries' reported by employees under the United Kingdom Reporting of Injuries, Diseases and Dangerous Occurrences Regulations (RIDDOR)
1985. In 1990-1 in Sweden, falls accounted for 17% of all occupational accidents reported under the Swedish Occupational Injury Information System (ISA). A recent article by Leamis and Murphy' found that falls accounted for 24% of the total cost of claims to a workers' compensation insurance scheme which covered about six million workers in the United States.
For accidents at work in general, there are considerable differences in the rates for men and women,3 probably reflecting the predominance of men in the higher risk occupations in western countries. For example, the United Kingdom RIDDOR data suggest that men are about three times more likely to sustain an injury at work than women.' Swedish ISA data suggest a relative risk (RR) of about 2.3 for men compared with women. Leamis and Murphy reported similar rates for men and women from falls on the level but almost three times as many falls from a height among men.
The variation in the rate of occupational accidents due to falling, as a function of both age and sex, has received little attention. In a review of the literature on aging and occupational accidents, Laflamme trend in falls among women might be due to reporting bias-that is, an increased likelihood of reporting among older women. A second question is whether the apparent age effect in women might be an artefact of job differences between older and younger women. Thirdly, it was noted that injuries classified as major under the RIDDOR scheme were mainly fractures; this raised the question of whether any excess risk represents an increased likelihood of falling or an increased risk of fracture during a fall, or both. Finally, if the trend with age was considered to be real, then the identification of key occupations which accounted for the excess cases would be important.
Initially, the investigation was carried out with data from the United Kingdom collected under that country's national reporting regulations, RIDDOR 1985. The advantage of comparison with data collected under a different system was soon recognised and the enquiry was subsequently extended to the Sweden national reporting scheme, ISA. Another objective was then identified: to see whether the occupational distribution of falls at work among women was similar in the two countries. Neither dataset contained information which might be used to consider the role of personal characteristics, other than age and sex, in the causation of accidents at work.
Methods

UNITED KINGDOM
Under the United Kingdom RIDDOR 1985 scheme, three categories of work related injuries were required to be reported by employers to the relevant enforcing authority: fatal injuries, other major injuries, and injuries resulting in absences of more than three days away from work. Appendix 1 shows the definition of the category major injuries as used under RIDDOR. For the present study, data on all injuries among male and female employees during April 1991 to March 1993, (except the few fatal injuries), were obtained and classified by sex, age, cause, and whether or not a fracture occurred. Causes of injuries were classified in three groups: falls on the same level, falls from a height, and other causes.
Occupational data from the United Kingdom census 1991 had been coded according to that country's 1990 standard occupational classification (SOC), but unfortunately the same system had not been used for RIDDOR data. To enable injury rates by occupation to be calculated, recoding of occupational information with the SOC scheme was necessary. This was carried out by an experienced coder for major injuries among women only, as women were the main focus of the study. Some occupational sectors (commercial, retail, leisure, and the entertainment businesses) had to be excluded from this analysis as these were not required under RIDDOR to supply job title information. Furthermore, as most major injuries were fractures, it was decided to concentrate on these in the occupational analysis. The SOC three digit coding system distinguishes almost 400 occupational groups; the first digit alone enables a classification into nine major groups. The number of employed women by age (two groups, 16-44 and 45-64) and SOC group in the United Kingdom in 1991 was estimated with a combination of data from the 1991 census and from the United Kingdom labour force survey. (Available census data gave only the total number of women in each SOC three digit group; data from the labour force survey was used to provide estimates of the percentages of women in each age group x three digit SOC group, and these percentages were applied to the census data.) Rates of injury in each SOC group by age and cause were found by combining RIDDOR (numerator) data with these estimates as the denominators.
SWEDEN
Under the Swedish Work Injury Insurance Act 1976,6 Swedish employers are required to send details of all occupational accidents to the social insurance office, which forwards copies to the labour inspectorate, the field organisation linked to the National Board of Occupational Safety and Health. All occupational accidents resulting in at least one day away from work, or in a dental injury, are registered in the National Board's information system, ISA.
For the present study, all injuries registered in Sweden during January 1990 to December 1991 were obtained and classified as for the United Kingdom data. Under ISA, there is no equivalent to the Health and Safety Executive defined major injury group; for comparison with the United Kingdom occupational analysis ofmajor fractures, an analysis of all fractures among women by occupation, age, and cause was carried out. The occupational classification system for injuries and for the 1990 Swedish census was the Nordisk Yrkes Klassificering (NYK) scheme. As in the United Kingdom system, this uses a three digit code which distinguishes almost 400 occupations; the first digit of the code defines 10 major groups.
Underreporting of injuries is acknowledged in both countries, with the problem being greater in the United Kingdom (see earlier) than in Sweden (small scale studies have estimated reporting rates in the range 77%-100% depending on the occupation). Therefore the absolute rates given here will underestimate the true rates of such injuries. Also, differences in the reporting regulations mean that rates of reported injuries for Sweden will tend to be higher than for the United Kingdom, when the true rates are equal. Furthermore, in the United Kingdom, certain business sectors (commercial, retail, etc) were excluded from the numerators of rates but not always from the denominators. Overall therefore, limited reliance can be placed on the absolute rates, and differences between countries or occupations should be interpreted cautiously. However, contrasting rates of RRs in women aged 45 and over with those under 45 within the same occupational group, will not t United Kingdom data excludes fatal accidents and accidents among the self employed.
suffer from biases to the same extent; consequently these are the main focus of the study. The main purpose of the analysis by occupation was as a means of (partially) controlling for confounding by occupation. If occupational differences explain the increased rate among older women then, in theory, a comparison between older and younger women doing the same job would show no difference between the two age groups. To estimate the overall RR for older women compared with younger In each country, there was also evidence of an increase with age among men in the risk of a fracture after a fall on the level, but the RRs were much smaller than for women. In both countries, as was the case in Sweden for all falls on the level, older women had a higher risk of fracture after a fall on the level than older men, whereas the opposite was true for the younger age groups. On the other hand, men had the greater risk of fracture after a fall from a height mal in both age groups. For those with occupational information, the ose in crude RRs for major fractures reported in the rs old United Kingdom resulting from falls on the )n the level, from falls from a height, and from other 3 and causes were 4.10, 2.47, and 1.01 respectively. much Standardisation for occupation reduced these sk of to 3.43 (95% CI 3.18 to 3.70), 2.16 (95% CI )men. 1.78 to 2.64), and 0.88 (95% CI 0.75 to 1.03) n had respectively. The reduction in the estimated Le age age effect after standardisation can be ex-)men. plained by the high rate of accidents in major idents group 9 (which comprised mainly unskilled lients manual jobs in sales and services) combined d the with the unequal proportions of older and Ls for younger women employed in these jobs: 16% !re, in of women aged 45-64 compared with 8% of in the women aged 16-44. :tively h age RRS FOR SPECIFIC OCCUPATIONAL GROUPS ses in Figures 1 and 2 show the RRs for older women King-compared with younger women, of accidents involving a fracture (major fracture only in the f the United Kingdom) for each type of accident and omen each major occupational group in the two in the countries. These occupational groups are: in group Sweden; code description: Total numl Median RF 7 8 Total numl Median RF digit 9 may be particularly unreliable: in theory these are jobs which do not belong in any of the more specific categories in the same field (not elsewhere classified). However these categories may have been overused in coding RIDDOR data (numerator data) due to lack of detail. Overall, the groups selected are similar to Sweden with the exception of shop assistants, who were not included in the United Kingdom occupational analysis.
Discussion
Rates of injuries resulting from falls at work among women in two countries, which have different reporting systems, have been presented. Although the underlying rates in the two countries are quite different, as expected, there are striking similarities in the age trends. Both showed an increased risk of injuries associated with falling at work among older women which was not matched in magnitude either for other types of accidents in women or falls in men; the increase was more notable when attention was restricted to fall accidents resulting in fractures, and became higher still when restricted to major fractures in the United Kingdom. There was a higher increase for falls on the level than for falls from a height.
In each country, the overall increase in the rates of fractures remained after adjusting for differences in occupation (as measured by the three digit code of the national classification systems) between older and younger women. Furthermore, the increase was seen in almost all three digit occupational groups. In reviewing the literature, Laflamme and Menckel3 considered that systematic differences in exposure to hazards was a plausible explanation for age related trends in either sex, albeit less so in comparisons within occupations. In this study the excess risks for falls on the level and falls from a height remained after standardizing for occupation classified by three digit codes in each country. If it could be assumed that work conditions were uniform within any three digit category, then such analyses would have controlled for workplace hazards; hence the excess could not be attributable to them alone. Of course such uniformity is unlikely-for example, cleaners can be employed in a wide range of premises and with different hours of work. The possibility that older women carried out different tasks and were exposed to more hazards than younger women with the same job title cannot therefore be excluded, in which case these analyses have not completely controlled for confounding by occupation.
However, an increased risk was found in practically all occupations; to explain this in terms of work factors, it is necessary to hypothesise a general trend in employment whereby older women find themselves doing the more hazardous tasks in each case in each country. (Hazard prone activities could include standing rather than sitting.) The opposite case, that older workers are given less physically demanding tasks, seems equally plausible. In the absence of more information, these arguments must remain conjectures. An alternative explanation is that older women are as likely as younger women to be exposed to hazards, but that factors associated with age make them more vulnerable to injury. Even if this is true, workplace factors may be important in determining why the excess is greater in some groups than in others. RISK suggested that older workers might be more prone to accidents preventable by rapid response than they are to those preventable by judgement. Falls on the level, which are often the result of slipping or tripping, would seem to belong to the rapid response category. In this study, there was a small increase in risk of falls on the level among older men compared with younger men in Sweden but not in the United Kingdom.
Work is underway in both countries to consider the question of cause. In Sweden, where full textual descriptions of the events leading up to the accidents have been recorded by ISA since 1994, preliminary evidence9 suggests that there is no difference in the distribution of these events among older and younger women. If correct, this would imply that general prevention strategies are appropriate but need to be intensified in older groups, particularly in the occupational sectors already highlighted.
The United Kingdom part ofthis study was partly funded by the United Kingdom Health and Safety Executive. Any opinions or conclusions expressed in this paper are those of the authors alone and do not necessarily reflect Health and Safety Executive policy.
